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Experimental Section

General.
Silver nitrate (99.9999%), NH 3 (28%) were bought from Sigma Aldrich. Sugars S4, S5 and S6 were prepared as reported previously.
1 UV-Vis measurement were taken with a ThermoScientific Nanodrop 1000. Time-course kinetics were registered with a Perkin Elmer Lambda 35 fitted with a PTP6+6, a Varian Cary 50 Probe and a Shimadzu UV-2401PC. TEM images were acquired with a Jeol JEM 1400 with an Olympus Megaview III camera, a Jeol JEM 2100 with a GatanUltrascan 1000 camera and a Jeol JEM 2100F with a GatanOrius SC1000-2 high speed camera. TEM images were subsequently edited with ImageJ software (http://imagej.nih.gov). Mass spectra were obtained with a Waters AquityXevo and aMicromass Quattro LC. DLS data measurements were taken with a Malvern Instruments Zetasizer Nano S. GC-MS spectra were taken with a Perkin Elmer Autosystem XL + Turbomass. Ultrapure water was generated by an Elgastat Option 4 water purifier.
Synthesis of sugar control S3
Preparation of S1: to a stirred solution of resorcinol (2.000 g, 18.2 mmol) in acetone (150 mL) was added propargyl bromide (80% in Toluene, 4.3 g, 36.3 mmol), 18-crown-6 (0.02 g, 0.07 mmol), anhydrous and freshly grinded potassium carbonate (2.760 g, 19.9 mmol) under a nitrogen atmosphere. The reaction mixture was stirred 24h at reflux followed by concentration in vacuo to a small residue. The crude residue was then diluted with DCM (100 mL) and water (100 mL). The organic layer was separated, washed with Brine (80 mL), dried with 
Synthesis of sugar triazole (1)
Preparation of S4b: to a stirred solution of S4 (0.832 g, 2.9 mmol.) in DMSO (2 mL) was added Butyn-3-ol (0.205 g, 2.92 mmol.), and SiO 2 -NHC-Cu(I) 2 (1.49 mmol/g catalyst loading,
2.150 g, 3.20 mmol) under a nitrogen atmosphere. The reaction mixture was stirred overnight followed by quenching with Brine (20 mL). The crude mixture was then filtered to remove the click-chemistry catalyst and extracted with ethyl acetate (3 x 20 mL). The combined organic layers were washed with brine (5 x 50 mL), 1.3% NH 3 (2 x 50 mL) and finally brine (50 mL). The organic layer was then dried (MgSO4), filtered and concentrated in vacuo to Preparation of (1): to a mixture of TFA : water (1 : 1, 10 mL) was added S4b (0.693 g, 
Synthesis of sugar triazole (2)
To a stirred solution of S5 (0.303 g, 0.465 mmol.) in DMSO (10 mL) was added Butyn-3-ol 
Synthesis of sugar triazole (3)
To a stirred solution of S6 (0.057 g, 0.037mmol.) in DMSO (3 mL) was added Butyn-3-ol 
Silver Nanoparticle (AgNP) formation
Preparation of sugars stock solutions: sugars (1) and (2) were dissolved in ultrapure water and diluted as necessary with ultrapure water for the preparation of the arrays. Sugar (3) is relatively less soluble; the concentrated (10 mM) stock solution in ultrapure water was warmed at 40°C for 15 minutes prior to use. All the sugars stock solutions were preserved at 4°C.
Preparation of Tollens stock solutions:
Tollens stock solutions were prepared fresh on a daily basis from 3 equivalent recipes and diluted as necessary for the nanoparticles arrays:
100 mMTollens: to 1.790 mL H 2 O was added AgNO 3 (0.5M, 500 uL), followed by NaOH (3M, 100 ul) and finally NH 4 OH (28%, 110 ul) 
Preparation of AgNP@(1) series
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Sugar1
Submitted to (2) formed using reaction condition #17. (b) HR-TEM of selected AgNP@(2) formed using reaction condition #17.
Preparation of AgNP@(2) series
(c) SAED, fringing plot and EDX of AgNP@(2) particle highlighted in (b). (a)
Preparation of AgNP@(3) series
[Sugar] (c) Example of Icosahedral particle formed using reaction condition #12. On the right part of the image an overlay of the same particle with a wireframe regular icosahedron rotated to match the particle. (d) SAED and EDX of AgNP@(3) of the particle on the right part of (b).
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Reaction kinetics of AgNP formation
Time course experiments protocol: 300 µL of sugar solution at 200 µM and 300 µL of Tollens solution at 2 mM were mixed in a low-volume quartz cuvette; UV-Vis measurement were taken at 400 nm every 5 seconds using a UV-Vis spectrophotometer fitted with a temperature-regulated cuvette holder set at 20°C. 
NMR studies of Ag
ES-MS analysis of (1)
All HR-MS measurements were made by direct injection into a Xevo ES + -TOF high resolution mass detector using water as matrix of the sample and 10% MeOH in water as solution carrier continuously injected by a custom fitted micro-pump.
